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< 3 J; -5 «c«i»ft % S-«tT3'f;Ha4 s 5U^< 3J:o 

/f 3 jg& t) 35T-© -f ;KSUBf ® JB« AJBT? & -5 C 

[§S#JI2] Tft«tt**03-f;Hi*HMR©Ji*o 

< 3 <£ ? fd^frft, #JitT3'f;H9a j 5U*r3<S«fc5 

HEffi«« & »« L & 3 ;i4|fit* ft 6 ft 5 

fc*a»ftfc*«f #3 -f ;u«S2ir SWfyUBItBfi:^^ 
t, 

3 -f * ft ft 6 ft 5 &#ijggis t , 

tt«»iJ^=i -f ^Kiffifl-awapBSf* < t # £ 3 -f ;HS 

[0 0 0 1] 

©3 ^ ;i*6©««©Kritfc:M-t a. 
[0 0 0 2] 

ftS&tf^i^u©— M^LTi't), C©3-r;Hiip 
M^Oni'/HS (¥*IS§D Sffll^Tf^6>ftT^5o ¥ 

K J: D 3 -ouatfls e, ft s . 3 ;n&#g?ij-f 3 i -5 fc¥ 

ff(c#tft»te>ftT^#^ io©#ai«B«$ft5. i 



3. t5**i:tt, ?-^T-?o^Dy hKBffCft 

-*©ftfgffij±#iaft.s 0 

[0 0 0 3] 

tt. ire am 3 -i jvmtm* hmz.® *)mt>% 
JUSDffiSttwsjfisBA***. *fc#jB©*fi8fctt, 3 

#s<j© 3 y ;wK©±t:* 5 ±175 & 5 0 c 

3^r;Hi|3i±AS3gg (^Dxt-n-) -rs. Iiopj 
T-fct, h8fSttt-^^7-*07Disi hrtc 

iR«>e>ft3SP#T-a&!>> 3-r;i/x.> h-gBis^^-^CDJS 

3. 

[0 0 0 4] tse*©^«IS«^fc3-f ;i/T?tt^ 5U»»> 
S5*> <t 1>'SS D SB £ > r 3 -f ;i4£©x. -y |sj± 
•T3©T-> :^/;i/«©f^^aq^^r^fc^-3* 

[0 0 0 5]Hi:, l23(I^-r^7 1 -^{C3-i';i/^ffi^ 
H?flUF^<£3>r;u{c-^^.3^<, 14i;^t!io<3^;i/ 

[ 0 0 0 6 ] bT, 3WHBAfct»J©«P*fttl«t:* 

%wi&-?zzt$:&mLz^z<> acorns m*£x.g-e 

3-1';^^®^bLT^^5©T^ x^^;u&S©»«ES± 

[0 0 0 7] *«Wtt±Ea«SC«*T3S:*ftfe*.©T 

E5±T- § 5 «t -5 t h Z. t «C 5 » 
[0 0 0 8] 

csMi&**-r5fc«)©^a] (1) ±ms<fi)%mjs,-t 

so<5j;o(;i^ : &ai;T3-ot,*i#?ij£o<-5 
ct-5(c#*>ftfe^cf#3-<;Kcij^T, 3-r;u^2is^© 

ju c» s ?m r> ae* j: 1^3 ^ ynia^Biojg fc 9 -s ji§ 0 

[0 0 0 9] *^<C<tft{f, 3-f;H»tf 

t% asttt6*4«»atcttfn*ft» ^-f;mti®if% 



(3) 
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[ooio] ztz. mm o&zmm t>tt> 

*>-f^»fiin?ft*. **wcj:ntf, ¥^£B#£it^T 

ss»u lt# < i: t ©Swansea-*- sct^t-ts 

[ooii] zzx% *%mz*3^T3 4 jma&mm 
a, unj&cttnaesnr, *pj-c*j:<, *©«&©& 

[0012] ( 2 ) £ fc, *#gBJ3©-<g«|«: x spftJBtt 

i:t3-f ;na#?u£^ < s «t a c#*nfc*+»3 f ;i/ 

^©n ;H»©## W-ltttJBtjsS UTEEi££EBfc#JSiJ-r 

Jc^S^JS 0 O* J: >f ;HltfKc9lC^51f 5 S5 

JMM^**P*J-r«c4:*1«Ri:rs. 
[0 0 13] ±i2©fm«^##ya^S=M;um, 

[0014] ^wtintf, n-fjmnmm&mmz 

KB*J:V*JKKBft * ■=> fc =J -f Z £ &T' 

TEffi«Bft«ffllUT*t)» *Jffffl#4fi«3S:=i-f^«Lfc. 
©ffitt&IEBKWfc-e*, Btt&ffiBCAMfiBtt&B: 
l*SC:i:#T-£S. 

[0 0 15] St. fSHWSBCJ:!)EjBitW^tffliWJ*n* 
fct, ffffi«EBtt*^&<ff]BiSfTfo*<t4»«fc<, d 

©B*ggf53-#o&#tts. c©ot?&a?rEff£t*T-i> ^ 

y^H±©««4 l «:<«eD» &18liI«£l95ltT-£ So 
[0 0 16] (3) *«W©»J©ffi«tt, ¥£ff£ 

■t r =j -f ;na#?ij £o < * «t r> izmfrtitzmtpm? j 



[0 0 17] *»Bfc:J:fttf, »«li»'N3-f;w»*# 

twitss^txST, ens n 

b^to5. > m{r&<D-3j ju±mzttLz<D7 
&<D®mmmz®&t2>z£&T:gz 0 jwbhiuc 
Mt^ ojjm<DmF}£f&B£<D2-o<Dm.i&zmtz-e 

So 

[0 0 18] 

(WTv HSfiJK.«) <&0®S:#rauTlttBJ^-5o 
[0019] <~^mm 1 j B 5 fct, *^B^^igffl^n 

— *©*^-*C;8& l frttttS;t4i>©-fc©T-i?So =K;i/ 
1 fct£&i: LTttlWJfccWBttftW LT* 0 , ^©HS 
CfflltS^D^ hS?»g&3a, Sb^-^O^f- 

Ji>Ha55a, 5 btt^^-^CD^JS^^^Hi-rSo 3 

-r ;u i tt, m^oiHi&ri vmfrtitz i *cd u ;n&aa» e> 

-f;natt, 'j-K5itH»7*»e>*&*»>, ?ijtti;iii§: 
f^s. Mf i m<Dmmi(D±iz, m 2 1 m#m *) ± 

tf» ^2®6sjr&SS. d©«t^(CLT, n-<;uttx*rqj 
e>ffJfi£?tvt^So 

[0 0 2 0] ; E-i'fi«$^<nt^ n-OMg 
gg)53a, 3 biJiV-^cDn-r^jiyKgps bt-tt, 

*, x n-f KoB 5 atct&(t6ftfc? | J#9niM;:£ji<'> 
T, n-<;i/i^{i > *, x o ^Sl&^b-^^x >^-TS 
«t^{C-©?'J^?>B5cD?'J{C^So 
ttn-f ;i«*«T<W©«a»6±«!©JBC#±5»«'ft* 1 
1 i> £ £ 2 ?U g ^©?ij# ?) SBd 5 $ fz <• ( * o ^ / < 
-) «.^* s *^ (#3E) t5. 
[0 0 2 1] 06 (a) (b) {Hi, -^ix-ens 0 5© 
3 -< ;i/ 1 $ 5 'f >A AiJitF^'T >BBTtU®rLfc©fH 

^^nTt^So ^D^jr-/^-©^!.^— jjsss^ -r^c 

t»*>P5<RI©^D^ hS#gB3 a, 3b*J«tU c 3-f;i/oi> 
h'S55bT-tt> 3^;HttI6 (a) Cffil^f Ut^ 
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[0022]-*, *nmm<ott®.tLx, fax* 

-/^-as^tf^'f a-C*fcJu 06 (b) C 

T^S (fc£b>;-l«5l*ttJb«7, 9ttBft<) o 3^ 
[0 0 2 3] ^©.fc^Jc, #ltffiff$!§©|g<t»^=K;i'l 

[0 0 2 4] dCLT% S£*©£ O £3-1" ;Uffl OgB 
»C * t> T =i -f ;H»#JWIBf S £ * b T I > 5 fc 1" « 4: , 

07 (a) t^$tvs«to{z, 3-r;naiPi±A»35a-r4 
ittu =^/;uv©t6flt#a»b-$>-r^. 

[0 0 2 5] b;fr>U *HMff^T-li, 0 7 (c) fcij* 

[0026] £e>ic> zujvmt* ^nyhsawfre 

-*^n»brt-e©*v>i5**t«*Uoo, Mil 
[0 0 2 7] 03:fc«fctr04£^b&J:-5l^ • 

^tf-^-aKftjfcWSfcSfflUT^S©-^ 

[0 0 2 8] *fc, *n*;f-/t— ttTHU n-OHto* 
WfrftW'v l^?>1^5tfe[;, 3>f;H§©fcHa£ 

[0 0 2 9] «C*>\ ^USSf^Ttt^^ KgU©j£ 

«6i80:J:!>»<fc*J:^. <J«5E<fct>a»i>fiM5.fcl«i 
§ ») $ b < ti^©ig22$7}fc;ft8?®3EB#§&/£;* 

[0 0 3 0] *Hfi£B^T-tt-*©n^;i/ji> K 

©n-f^SrAflSKLTi^aa 5 , jtg*©3'T;i/x.> K© 

[0 0 3 1] rnjg}gj|g2j H8ft#SSU H5 

©«+#=! -r ;i/&t^*5©ca L&**E©#i»«iS 

Sg$:ittB^-rs 0 H8tt, IE®0 (a) & jLV&fttfi}* 
¥®0 (b) S^LT^S. ISil&¥gJ:lt©7^ 



til) tf#4»nTl^S. 

[0032] *tf>i ofre^ism^ftfca-onsii 2 
fit, EISli 4Kjfrr*. EISIi 4tt, 3 -our 
£±T Loit-S©IMlo-7 1 6 a£«fc 

7i8Stn, cne©D-7(c<t Dff to^^ns 

4o©^(C®^^^$^©PSR^fe^TV^S,, 
[0 0 3 3] §o-7t;it n-5S£E8Eti«i:ft*{4 
«©lfflT?i£»£tf SD-^&lfrT'^Ai— * 2 0#l& 

?\ t£^T¥^tii©f«tfTfrft&^. 

[0 0 3 4] ffS^Il 4SaDfiftt3-fA«tt«i; 
y^-SOif-f Kn-5 2 2 (WT> jSM KD-7) CSI 

M0*'-f F77>^2 4S*t5. KD-7 2 2 4S 
[0 0 3 5] =K;Hai 2(±, 7jV PD-7 2 2(C^ip 

ntt#2 scarr*. ##2 8 3 oizz 

D@iK*n«, ##2 8#@fc-f3Ci:fc«fcfK n>f;u 

*&###2 8(c^#sie.n, 3-f;i/*sffM*ixSo 

3 0©(Ufc>7{c<fc!K n^;u^i2^t> 

1 oipe.§i^m^n, mceesskbi 4©d-^f^©ps 

H*6.§l*ai»ix*. #ft7 i >^3>{±##2 8©#h 
;^CW#^l,CDfli«:<, ETD-7 16, 18© 

[0 0 3 6] $iJ®JigB3 2 Ctt, lslfit^3 4*e,, 

mm ^->&:fc*»#^2 8tf^g©ir©Ci[S{C$.'5i 1 

2{i, u-^l$mT>7=f-3.x--*? 2 O^Jfflb, EiD 
-7 16, 1 8 £ES<igfC&ft£-fe!\ ^9 

[0 0 3 7] H8C*^t, «tt>2 8±©EP^P 1~P 
2tt, E5©3-f;n> KS85 aJC^JESfSo 
>Ha55a©^#(tlt©i:^C7jV Kd-7 2 2*^1 tf 

fc, 1 o©«©*»W* J:iHWB©« 1 5U©«*ftWA« 
fffenSfc^C^'f h-D-7 2 2* s ff±bTV'>Si:, 3 

©EP^P l~P 2©3-f ;HSUBfffiSAJKC-r*ci:t:j: 
!3, 05©=H-;u$r^5ci:AST-^, &M©««©?±ds 



T\ !fc5EH©Wffi£*Jfc£-f ft. 4©f&JSP 

a, mm%m.z 2cj:9fTi3*i*. 

[0 0 3 8] CCT*, JUKtttfj&B&EMSrtMIiE 

ft. 18®ttiT-lt 1 o©j»UKBeffl©*ISfflfl-tf# 
^2 8i:itftlt?>noo*5, &©2i»rBKBB©5fcSI 

P3ft ##2 80)tt3/4MCDJtS£M-3'r MHiS^ 

#Jf, ##?J«©A«BE(H:fc<fca«F*§BrBEP3£ ; F© 
3-f^$S±CMT§5. ±«S©=i-f;u@{j^3tLWf®E 
P^OEH«*J:Vtii3SFJPi (=¥fc«BBIIII©KlllS) 
JilK&ft. «#2 8 i:£Effin-5 1 6, 18® 

[0 0 3 9] {EoT. ##2 8^CD#*rt»ttt<Bt:Sr3 
^T, *JSBEPitfBE3£{£B£;ii®-f ft*-T i >^tf t> 
tfft. Jlttfljfctt, ##}#>©##fte, *ttHMtf»6© 
MII9CR, *J:vaaECD«^eD(Sffl (ftK) tfe>, BE 

fttfgtftf#tfft. 

[0 0 4 0] fit, fcJSP^B 3 2 tt % mte-tr >tf 3 4 
a«*a"r*H««Hi*C*"3^T, «[*«««*£ U 

jfe&rSENU: TftBrBEflg© if* 6 tf BESffiB^ilii^ 
T-fcfttf§tftf«i££;h,ft. AWSEP^Ciiii^ttES 
®tt&9Vft\£ftZ>£o< l za-7&9hT>7^3.^-? 2 0 
#|B|»!fH»£ftS. AJBrBEH©5fefB (^FftBfSKIHI© 
MR) P 3tfESgD-7 16, 1 8©WHIt:8iar4fc 
16, 18 SEEffiffiBtf e^&ffiB^ 

St, ABfSEKO^JS (sFfcBrBBKkOflcaO P4tf 
ffi£D-7 1 6, 1 8©P#P«gtcliJjtf Sfc^trBESD- 
7l6> 1 8ft^»(ftB*»6)EiEffilt'N»»-r*J:-5 
(3, T*7=f-3-^—$ 2 0 fC&Tjstf ttS£*lft. 
[0 0 4 1] d©«fc-5&BET*-f ^^©flffiCtE-s? 
D-^tflfrflrfscfctCj;?), ABfBSEIB-ettrj-f;Ha 
07C©J&tttf«fcftft. C©*L»ffi«#tfSJ*2 8©8 
3=i'f;i/xyKtfK:*»ft». fo^s, 05©3-r;u 

tfo< e>ns. 

[0 0 4 2] #j©^B3 2(±, Kd- 
72 2fc#LT*RI*©i&]»fcfT-3. ^2 8i:**^ H 
D-v 2 2CffiIMi4if4()^S oT^ft©T% ##2 
^©g&fl-tfttJBCa-SHT, JtUBrBEfffltftf-f Kn 
-7 2 2&&£rft£<f = >y&ftfr% 0 

[0 0 4 3] ^^T% f&J$J;£SB3 2li, 09 (a) iZni 
£ftft«fc-5tc, ¥ft»rBEfffltf:*H Kd-^2 2 
rftS§P^tt, 77>^fai-^2 6£#j®LT, 

ft. — 09 (b) {c^^nft«tdtc, ABrBEflfltf 
2 2^iiiirftWra, f&J»£SB3 2li, *■ 



(5) ^§8^12-197294 

-< Yv^yji 4©wfB©«*3iuBtt©aigt:— as-e- 
fto zoxotem Yv^yyz 4©G§tftBti©f&Jfflit;:«fc 
9, 3-f;HSU 2SIEU^fa£#fc:fl«£iS< Cttf 
3^;u±T-©¥^£©g?Uftft©#S££&5lt-fft 

[0 0 4 4] tt±£BMH Lfc «fc 5 t N *HSSff^©^ 
JHiSS&BTftt* BEffiSEBl 4©fW»CJ;!K ft«B*J: 
0«Fft»rB£*>-3*:/W:7'J v h-n-OH&fcS^Kf^ft 

[0 0 4 5] «tt^©3-f;Ha©e*^HtttJBC 
£*Jfcic1--SCi;tfT-tft. 

[0 0 4 6] jtf-f Fn-5CoivC*rottTfct>, g£ 

Bff^tf^fbf ft(cttftft>e>r, 3-fwK*iEtttt# 
(Rl(lag<Ci:tfT-#, 3'f;KR©S5UttJB©fSLnsi»± 
U SS©(qj±$:EftCi:tfT-tfto 
[0 0 4 7] g-fc, *Ha©B«Ttt % 0 8©SB(*IT-BE 

B, n-r;^tf«l{bbTi>fto d©fc«>, spftia©3cy 
^ra±tfff l/^-5ki^-n/*fflt©*«tf«^L^>-r«f> 
LtfL&tfe,, *|gjBBJBCJ:n«» /W 
r'J s» h"«8W®©»fflC«t t)»««K:«BHfl«*l»±-r 
ft^fctfT-^ft. 

[0 0 4 8] a*, #39B&«-eHU ftBrBEM©iia 
fttffiaED-5tf3'f;Ha*6**ftS. Ltfbfctf 
6., W»«i:bTtt, AJRBEm©aj|(t>«ESIM^© 
SfefeMdHMttfrfcr, fflfl«J«t*WM©#*fT-3T*>.fc 
t\> -rtat>h, ElD-7l±« EESEtfcBfr&flfJSBfct* 

iiis^nfttf, ESiMPttiiia-rs. ¥ft 

«©ria^tt^^±tfrt>n, 3-f;WS»fB©7c©ffi*ltf 
n-^-getc^s. «IWH«©l»it3»«tf+»K:»6n 

ftSJS©ft^tf^ft«tO(C, D-7PSP^tfiS«^tlfto 

[0049] rmmm 3 j jut, **»«©» 3 ©mee 

fJiSPWS. *!WJffiT-tt, WTCKW-r«J:"5 
^^-^©^D-y MSRt*6tfcigtt©J5WKBftW 
■fftfiKB^— ^tfaSUtetlfto *L/T3-f;HigO« 

4>T-ffi»:##ft»t en ft a ■< ;nasB»t*f tTfigBios 
tffftofis ^y— ^©^D^ hfiRtzjctfepjawBtttf 

[0 0 5 0] ilOCIi, *£A^£©4M&Hi&%B© 

±f*^tfigtf^^nn^ft. -7-f -v^e>5 ottHfeRiig 

t»tfe.nT*i5» 3WJfffi*flf 53^^*5 2tf«* 
[0 0 5 1 ] '7'f-\'#lf>5 0i»65l*d3#n&3'f;u 



(6) 
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«5 2(iEaaa5 4 car 5. ejs^§5 4£hu ? 

•f ;HB5 2®at)3ttft9^-C- *f©*SflEJEn-7 5 6# 
Rtf&ftT^So t§£EJ£n— 7 5 6 £iSM%fatZ y 

5 8jMttf*6ftT^«. AJWBiift#r53-f;Ui5 2tt 
4O0D-756, 5 8 A^figr 4 Eft ^wiasa 9 & 

d - 5 COWN CJC b fc&fc £ tW5 £ & 4> o^ftlH* 5 

[0 0 5 2] ¥fcj««5»©=K;i4itt, EMEqltSCRtt 
6ftfc#-f h'D— 5 6 O'sSJjMiS. 6 0 

[0 0 5 3] *V h-D-7 6 0C5feCa> ffl±$46 2 

6 6 5o^t-|5iet5ci:(;i H'OWBiMStte 
6lzm£<ttte>ti, n-f^tfffM^ns. c©i:£„ ffe 

#©±$4fct, ^.^mm^v-Mz^t^m^^ 

(6 8Stl±7 0) feo^««!B-CRi)IS!Hi(E-r4 0 g£ 
[0 0 5 4] ZZX\ HI lS#BHr-5 4:, #HS6ff2i 

sasigractsswti/Ti^. dtJ&BmoamjwD 
^■mnnm2 o oc^guRot-feD, rtJiHtna 2 o 

2©*il&R iT-£-i>o 

[0 0 5 5] 01 OCMSi:, |gl±$46 2tt^fiKB 
15, m 2 ±14 6 4 ttrtffij5&&£¥iS S*® 

odiSHfgiaa^&s. cne>o^ip®7 2, 7 4iis 
^tfas^-cfetK &mmffi(D<p£:mzMm<Dr j ry 

^17 6, 7 8#Rtf£>ftT^Ts *-+y*«WW*» 

[0 0 5 6] mi 2&#SSU ##6 6©8|jj££ 

SiWri. ^6 6®tti(gfll8 0 (#30 tt, u-f;u 

b£eSE3ftJB©f&r®ff£t*£#bTv>-5, &#*aSB8 0© 
Pipjisstcii, ±14©^ -y ^nuitffl^^nanitT 1 

— ;lff£t*©^*>yi7gB8 2, 8 4#3tR£ftTV>£. $ 
a#^g(5 8 0©i^{i!|JgB*6(±> ##6 6i:±$4 
©ffia&»£fTOfc#)©{ia?fc»fc:>8 6, 8 8#5§fcB 
bT^So {iiiS»t>8 6, 8 8tt, ^n^tl^li 
Ifi6 2*5«fctf|g2±$46 4fflffil»ft?tt«#t5. 
[0 0 5 7] £C>(C, &#g|g|38 0©lgl±$4ffi!l©iga5 
li. 7 7>y90(aDiStitv^. 77>y90i: 
fe#*Sg|5 8 0OSMcDiti?l±, ¥ft=W;i4£©l#©JP 



* c as« b ^. 77>^9o ammmm 92^ 

U S*S9 2{±, ESff*iJf©=K /MDfl^PJCIfb^ 

*#6 6 #SB 1 ±« 6 2KHe#£ft3fc^ ##66© 
a*® 9 2 £±$46 2 ©Sip® 7 2 bT-Ofc# 

[0 0 5 8] ^©ffe. 77>i?90 ©— SBt}* 5 ^^ 

^5. U -Hftfir* 9 4 Ctt, n-T;u#©SS^©^(C3 

[0 0 5 9] ikiZ, m 1 3 U ^B^CDfigffJ^- 

;utffl^r 2>mB*>y76 8, 7 0©*j«SBH!lir«. 

Jfc* ^77 0 i:«»»ffl©fiEfl5* s> 7" 6 8 (c 7>l* 6 ft 

So 

[0 0 6 0] «««©#*N-|tXS-ett, MS 1 ±146 2 

aqsttsefcssrrs-jrr* mi 2 ±$4 6 t^mmm 

to&J&ii * 7" 7 0 5jC^t5. fiBfc* V77 0IJ, 01 
3 (c) C^ftT&'K WS#JKf*B©* v TSOBtt 
StU +3-&WfffcPHtt&fc^fc8ttf-ea*. MS 1J1 
m&mBjj v y 7 0 HU ##6 6 ©«-#*ggB 8 o t 

^c<«sti^df^s:#rs. ?f§3jf, m5mm<Di$M 

*-v77 0^ ^ft^ft. »2Ji,-JB4Ji**M-W»T 

. Sl^ttifttf, SS3J1, fS5g*>y7*(±, -^ft^ 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the damage to 
the enameled film of a coil using a flat wire. 
SOLUTION: In a coil where a flat wire is wound in lineup 
condition, an enameled film is easy to break at the row 
change part where a coil wire shifts from a row to 
another row and a layer change part where the coil wire 
changes form a layer to another layer. So, the sectional 
form of the coil wire at the coil and part 5a where there is 
a row change or layer change part is made round. The 
jostle of the flat edges is avoided, and the film damage is 
prevented. Moreover, in another mode, the coil wire 
section wound in order in the winding process of the coil 
wire is molded in a sound form in advance. It becomes 
needless to give a round shape by pressing the wound 
coil as a whole, so this coil can avoid the damage to the enameled film accompanying it. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused t>y the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS ■ , 

[Claim(s)] ■ ' ; . 

[Claim 1] A concentrated-winding coil characterized by a coil line cross-section configuration in the 
section being a round shape instead of a layer from which the section and a coil line move to the next 
layer in a concentrated-winding coil which was rolled so that a coil line with a straight angle 
configuration might build two or more layers, and was rolled so that a coil line might build a train with 
each class instead of a train from which a coil line moves to the next train. 

[Claim 2] In a coil manufacturing installation which manufactures a concentrated- winding coil which 
was rolled so that a coil line with a straight angle configuration might build two or more layers, and was 
rolled so that a coil line might build a train with eabh class. A strand feed zone which supplies a coil line, 
and rolling equipment which deforms into a straight angle configuration a cross-section configuration of 
a coil line supplied from a strand feed zone, The coil-ed section around which a coil line which passed 
rolling equipment is twisted, and a control section which a coil line to the coil-ed section twists* and 
controls rolling equipment according to a condition are included. Said control section A coil 
manufacturing installation characterized by controlling rolling actuation in case the amount of 
[ corresponding to the section ] coil line part passes through a rolling location instead of a layer from 
which the section and a coil line move to the next layer instead of a train from which a coil line moves to 
the next train. 

[Claim 3] In a coil manufacturing installation which manufactures a concentrated-winding coil which 
was rolled so that a coil line with a straight angle configuration might build two or more layers, and was 
rolled so that a coil line might build a train with each class The coil-ed section around which a coil line 
is twisted, and a shaping tool which contacts a part for a coil line part when the amount of coil line part 
coils around the coil-ed section one by one are included. A shaping tool A coil manufacturing 
installation characterized by having a shaping side of a configuration according to a slot bottom of a 
motor by which a concentrated-winding coil is attached, and fabricating a part for a coil line part in a 
configuration according to said slot bottom in this shaping side. 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. *** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

rThefcchnical field to which invention belongs] This invention relates to prevention of damage on the 
coil line in a manufacture process especially about the concentrated- winding coil which twisted the coil 
line of a straight angle configuration. 

[Description of the Prior Art] Drawing 1 shows an example of the concentrated-winding coil attached to 
the stator of a motor, and this coil is made using the coil line (straight angle line) of a straight angle 
configuration. A straight angle line is a lead wire which has the cross-section configuration of an 
abbreviation quadrangle. A coil is made by twisting a coil line around a winding frame etc. on the basis 
of the lead section. It is twisted in parallel so that a coil line may align, and one **** is formed. After 
volume attachment of one layer finishes, it moves to the following layer, a coil line is again twisted in 
the shape of a train, it does in this way, and two or more trains and the coil of two or more layers are 
obtained. The opening between coil lines can be made small by using a straight angle line, and a space 
factor improves. A space factor is the ratio of a coil line gross area to the slot cross section of a motor 
stator Improvement in the engine performance of a motor can be aimed at by improvement in a space 
factor. 

[Problem(s) to be Solved by the Invention] It is necessary to prepare the section with such a coil instead 
of the train which a coil line moves to a train and replaces with somewhere in each circumference from a 
train Moreover, the section, i.e., the portion to which a coil line runs aground on another coil line, is 
required for the edge of each class instead of the layer in which a coil line moves from a layer to a layer. 
Instead of such a train, instead of the section and a layer, as shown in drawing^ , coil lines cross in the 
section (crossover). In the example of drawing 1 , a slot applied part is a portion stored in the slot of a 
motor stator, it is the portion into which a coil and the section project from the edge of a stator, and the 
crossover section is prepared in the coil end with the lead section instead of - layer instead of the train. 
[0004] With the coil using the conventional straight angle line, since the edges of a coil line contact in 
the section instead of the section and a layer instead of a train, there is a disadvantageous point that 
insulating coats, such as an enamel, tend to be torn. 

[0005] When attaching a coil to the stator especially shown in drawing 3 , as shown in drawing 4 , press 
forming may be performed after coiling, in order to give the circle configuration corresponding to the 
slot base R of a stator to a coil. As a result of the edge section of a straight angle line pushing one 
another in the crossover section instead of - layer instead of a train in the case of this press forming, 
there is orientation for an enamel coat to tends to be torn. 

[0006] As reference, these people have proposed rolling out the coil line of a round-head cross section, 
fabricating a straight angle line, twisting the straight angle line after shaping around a winding frame as 
it is and manufacturing a concentrated-winding coil in another patent application. In this case, since the 
coil'line has hardened like a roll turner, the expectation for damage prevention of enamel covering is still 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



1/27/2004 



THIS PAGE BLANK (USPTO) 



Page 2 of 10 



[0007] This invention is made in view of the above-mentioned technical problem, and the purpose is in 
enabling it to prevent damage on the coat of the coil line in the section instead of - layer instead of a 
train. 

[0008] ' . . . . . 

[Means for Solving the Problem] (1) It is characterized by a coil line cross-section configuration in the 
section being a round shape instead of a layer from which a section and coil line moves to the next layer 
instead of a train from which a coil line moves to the next train in a concentrated-winding coil rolled so 
that it might be wound so that a layer of plurality [ line / in which this invention has a straight angle 
configuration in order to attain the above-mentioned purpose / coil ] may be built, and a coil line might 
build a train with each class. 

[0009] Thus, according to this invention, a coil line has a round-head cross section partially m the 
section instead of a layer instead of a train, since the edges of a straight angle portion do not contact but 
wire portions contact when coil lines cross, it is markedly alike, and is eased and contact stress can 
prevent damage on a coil line coat. When fabricating a coil rolled especially in a circle mold on the 
whole, coat damage can be prevented effectively. 

[0010] Moreover, a portion is a part which alignment turbulence tends [ comparatively ] to generate 
based on the spring nature of a coil line also as a basis instead of a train instead of a layer. According to 
this invention, since a rigid low wire portion is wound around an applicable part compared with a 
straight angle portion, an advantage that alignment turbulence when rolling a coil in line is mitigable is 

also acquired. . 

[001 1] Here, in this invention, a round-head cross section of a coil line may not be limited to a perfect 

circle form, but an ellipse is sufficient as it, and a configuration with other suitable curves is sufficient as 

[0012] (2) Moreover, set one mode of this invention to a coil manufacturing installation which 
manufactures a concentrated-winding coil which was rolled so that a coil line with a straight angle 
configuration might build two or more layers, and was rolled so that a coil line might build a train with 
each class. A strand feed zone which supplies a coil line, and rolling equipment which deforms into a 
straight angle configuration a cross-section configuration of a coil line supplied from a strand feed zone, 
The coil-ed section around which a coil line which passed rolling equipment is twisted, and a control 
section which a coil line to the coil-ed section twists, and controls rolling equipment according to a 
condition are included. Said control section It is characterized by controlling rolling actuation in case the 
amount of [ corresponding to the section ] coil line part passes through a rolling location instead of a 
layer from which the section and a coil line move to the next layer instead of a train from which a coil 
line moves to the next train. 

[0013] A coil line which the above-mentioned strand feed zone supplies is a coil line of a round shape 
cross section preferably. A round shape cross section may not be limited circularly as mentioned above, 
but an ellipse is sufficient as it, and a configuration with a suitable curve near other circles is sufficient 
as it. 

[0014] According to this invention, by controlling rolling equipment which transforms a cross section ot 
a coil line into a quadrangle, a coil line which had a quadrangle cross section and a round shape cross 
section partially can be obtained, and a concentrated-winding coil of this invention can be manufactured 
easily. Especially, a coil line to the coil-ed section twists, rolling equipment is controlled according to a 
condition, a part on a coil line which needs a round-head cross section can be pinpointed correctly, and a 
round-head cross-section part can be established in a suitable location. 

[0015] Moreover, when rolling actuation is controlled by control section, rolling equipment does not 
need to roll out at all and a coil line of a configuration before rolling is coiled around the coil-ed section 
in this case. However, a configuration rolling actuation is partially controlled by whose control section is 
also included in this invention. A curve before rolling remains in a cross section of a coil line partially, 
and four bays are connected by this curve. Also in such a cross-section configuration, contact of edges is 
lost and coat damage can be prevented. 
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[0016] (3) Moreover, set another mode of this invention to a coil manufacturing installation which 
manufactures a concentrated-winding coil which was rolled so that a coil line with a straight angle 
configuration might build two or more layers, and was rolled so that a coil line might build a train with 
each class. The coil-ed section around which a coil line is twisted, and a shaping tool which contacts a 
part for a coil line part when the amount of coil line part coils around the coil-ed section one by one are 
included. A shaping tool It has a shaping side of a configuration according to a slot bottom of a motor by 
which a concentrated-winding coil is attached, and is characterized by fabricating a part for a coil line 
part in a configuration according to said slot bottom in this shaping side. 

[001 7] According to this invention, a shaping tool contacts a part for a coil line part twisted one by one 
at a production process with a volume which twists a coil line to the coil-ed section. Thereby, a 
configuration according to a slot bottom of a motor was given to a coil line in the middle of a production 
process with a volume, and has also finished shaping for slot adaptation at the termination time with a 
volume. Therefore, press forming to the whole coil of the back with a volume is unnecessary, and coat 
damage on a coil line accompanying after press forming with a volume can be avoided. Moreover, 
according to this invention, a volume and shaping can be performed at one production process. A 
shaping tool can achieve two functions of alignment of a coil line, and shaping. Therefore, improvement 
in productivity can be aimed at by concentration-ization of a production process. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt (henceforth, operation gestalt) of suitable operation 
of this invention is explained with reference to a drawing. 

[0019] "Operation gestalt 1" drawing 5 shows the concentrated-winding cassette coil with which this 
invention was. applied, and this coil is for attaching to the stator of a motor. The coil 1 has the 
rectangular configuration as the whole, the slot applied parts 3a and 3b equivalent to the long side are 
inserted in the stator slot of a motor, and the coil and Sections 5a and 5b equivalent to a rectangular 
shorter side project from the both ends of a stator. A coil 1 consists of one coil line around which only 
the predetermined count was wound, and the coil line is covered with the enamel insulation coat. A coil 
line begins from the lead drawer section 7, and makes the 1st layer in the shape of a train. On the last 
train of the 1st layer, the 1st train of the 2nd layer runs aground and the 2nd layer starts. Thus, a coil line 
goes in the direction of coil shaft X, and it is formed in it from two or more trains and the coil line of 
two or more layers. 

[0020] In order to enlarge a motor space factor, a coil line is put on the perimeter and coiled spirally. In 
the slot applied parts 3a and 3b, one coil, and section 5b, the coil line was prolonged in the coil shaft X 
and the direction of a right angle, and is mutually located in a line in parallel by them. And a train 
substitute and a layer substitute of a coil line are performed in another coil and section 5a. That is, 
instead of the train prepared in coil and section 5a, in the section, a coil line moves from the train of 1 to 
the next train so that an automobile may carry out a rain change exactly. Moreover, in eye the 1st train 
of each class, the condition over [ line / coil ] winding-up ****** (crossover) in the section occurs in an 
upper layer from a lower layer instead of the train to eye [ from / the 1st train ] the 2nd train (existence). 
[0021] The cross section which cut the coil 1 of drawing 5 in Rhine AA and Rhine BB is shown in 
drawing 6 (a) and (b), respectively. In general portiona [ 3 ] and 3b without crossover, i.e., slot applied 
parts of both sides, coil, and section 5b, the coil 1 has the cross section of drawing 6 (a). The coil line 
had the straight angle configuration, is located in a line in the state of alignment adhesion, and a high 
space factor is obtained. 

[0022] On the other hand, as a feature of this operation gestalt, by coil and section 5a containing the 
crossover section, as shown in drawing 6 (b), the coil line has the round-head cross section in all ****** 
(however, the lead drawer sections 7 and 9 remove). The range where a coil line has a circular cross 
section is shown in drawing 5 . 

[0023] Thus, two kinds of cross sections, i.e., a straight angle cross section, and the round-head cross 
section of the concentrated-winding coil 1 of this operation gestalt are made of the coil line which it has 
by turns. Therefore, a coil 1 can be called concentrated-winding cassette coil which has a hybrid line 
cross section. 
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[0024] As shown in drawing 7 (a), instead of the train which coil lines intersect, instead of the section 
and a layer, the edges of a coil line will contact and it will be easy to damage coats, such as an enamel, 
in the section here, supposing the coil line has the straight angle cross section in all the portions of a coii 
like before. 

[0025] However, with this operation gestalt, since wires contact in the section instead of the section and 
a layer instead of a train as shown in drawing 7 (c), contact stress is eased and the tear of an enamel coat 
can be prevented! 

[0026] Furthermore, a coil line changes from a straight angle configuration circularly, when moving 
from a slot applied part to a coil and the section, and it returns to a straight angle configuration by the 
following slot applied part. Therefore, coat damage can be prevented, maintaining the high space factor 
within a motor slot. 

[0027] As especially shown in drawing 3 and drawing 4 , when press forming is performed to the rolled 
coil, coil lines are forced by press forming and the big force is added by it. However, according to this 
operation gestalt, since the round shape cross section is adopted as the crossover section, coat damage 
can be suppressed. 

[0028] Moreover, in the crossover section, in order that a coil line may move from a train to a train from 
a layer in a layer, it is comparatively easy to generate the alignment turbulence based on the spring 
nature of a coil line. However, according to this operation gestalt, since the cross-section configuration 
of this portion was made circular, compared with a straight angle cross section, rigidity can become low, 
the alignment turbulence of a coil line can be mitigated, and improvement in productivity can be aimed 
at. 

[0029] In addition, although the round-head cross-section portion was set as the coil and the large range 
of the section with this operation gestalt, the range of a round -head cross-section portion is good in it 
being narrower. The round-head cross-section range should just be set as the circumference portion at 
least as preferably as the section instead of the section and a layer instead of the train. 
[0030] Moreover, although the coil line of one coil end is made into the round shape with this operation 
gestalt, the coil line of both coil ends may be made into a round shape. 

[0031] With reference to the "operation gestalt 2", next drawing 8 , the coil manufacturing installation of 
this invention suitable for manufacturing the concentrated-winding coil of drawing 5 is explained. 
Drawing 8 shows front view (a) and a partial plan (b). The wire (coil line which has a round-head cross- 
section configuration) is coiled around the wire bobbin 10 as a strand supply means. 
[0032] The coil line 12 pulled out from the bobbin 10 reaches rolling equipment 14. Rolling equipment 
14 has thickness rolling roller 16a of the pair which crushes a coil line from the upper and lower sides, 
and the width-of-face rolling roller 18 of the pair which crushes a coil line from a longitudinal direction. 
A wire deforms into a straight angle line by being crushed with these rollers. However, the straight angle 
line has the corner R of the suitable magnitude for four angles. 

[0033] The roller migration actuator 20 made to move a roller to each roller between a rolling location 
and a shunting location is formed. In a shunting location, a roller and a coil line do not contact, therefore 
shaping of a straight angle line is not performed. 

[0034] The coil line which passed through rolling equipment 14 reaches the Maki pitch delivery guide 
idler 22 (the following, guide idler). A guide idler 22 has the guide flange 24 of the pair which 
sandwiches a coil line from both sides. Both-way migration is carried out in the direction of the axis of 
rotation by the actuator which a guide idler 22 does not illustrate, and, thereby, a coil line is drawn in the 
suitable direction. Moreover, the flange actuator 26 moves the guide flange 24 in the direction of the 
roller axis of rotation, and has the function to adjust the gap of both flanges. 

[0035] The coil line 12 is led to a guide idler 22, and reaches a winding frame 28. A winding frame 28 
rotates by the winding frame motor 30. When a winding frame 28 rotates, a coil line is rolled round by 
the winding frame 28 and a coil is formed. Moreover, the coil line 12 is pulled out from a bobbin 10 by 
the turning effort of the winding frame motor 30, and is further drawn out from the crevice between the 
rollers of rolling equipment 14. The tension with a volume cannot be given only with the Maki torque of 
a winding frame 28, but it can be made the optimal value by driving both or one of the two of the 
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pressing-down rollers 16 and 18. 

[0036] The detecting signal which shows angle of rotation of a winding frame 28 is inputted into a 
control unit 32 from the rotation sensor 34. A control unit 32 asks for in which location of what round 
the accumulation rotational frequency of a winding frame 28 and a phase 28, i.e., a winding frame, are 
from an input signal, this — based on status information, a control unit 32 controls the roller migration 
actuator 20 by twisting, and the rolling, rollers 16 and 18 are moved to a rolling location, or it is made to 
move to a shunting location 

[0037] In drawing 8 , the sections P1-P2 on a winding frame 28 correspond to the coil of drawing^ , and 
section 5a. When coil and section 5a twists, and one pitch of guide idlers 22 moves, a coil line carries 
out instead of a train. Moreover, if the guide idler 22 has stopped when volume attachment of the last 
train of one layer and the 1 st train of the following layer is performed, a coil line will carry out by coil 
and section 5a instead of a layer. Therefore, by making the coil line cross section of these sections P1-P2 
into a round shape, the coil of drawing 5 can be made and damage prevention of a coat can be aimed at. 
So, with this operation gestait, the cross section of the necessity section is made into a round shape by 
forbidding rolling actuation to suitable timing and leaving the original configuration of a coil line. 
Control of rolling equipment 14 is performed by the control unit 32. 

[0038] Here, let the round-head cross-section section and the section which needs a straight angle 
configuration be the straight angle cross-section sections for the section which needs a round-head 
configuration. The round-head cross-section section and the straight angle cross-section section appear 
by turns on a coil line. In the state of drawing 8 , the last portion of the one round-head cross-section 
section is being twisted around a winding frame 28. The head P3 of the next round-head cross-section 
section has only about 3 / a length of 4 rounds of a winding frame 28 in along a coil line back. Each 
****, the round-head cross-section section for every ***♦, and the straight angle cross-section section 
can be beforehand specified on a coil line on the basis of a location at volume the beginning of a coil 
line. The section length and appearance gap (= section length of the straight angle cross-section section) 
of the round-head cross-section section become long like an upper coil layer. Moreover, the physical 
relationship of a winding frame 28 and the rolling rollers 16 and 18 was also decided beforehand. 
[0039] Therefore, the timing to a winding frame 28 to which it twists around and the round-head cross- 
section section passes through a rolling location based on a condition is known. It is turned out whether 
the amount of [ in the crevice between rolling rollers ] coil line part specifically belongs to the rounds 
head cross-section section from the first winding frame location of a volume, the accumulation 
rotational frequency from initiation with a volume, and the phase (angle) of a current winding frame. 
[0040] Then, a control unit 32 asks for the winding frame accumulation rotational frequency and 
winding frame phase as status information with a volume based on the angle-of-rotation signal which 
the rotation sensor 34 detects. And it is judged which shall pass through a rolling location between the 
round-head cross-section section and the straight angle cross-section section. During passage of the 
round-head cross-section section, the synchronousr control of the roller migration actuator 20 is carried 
out so that rolling actuation may be controlled. When the head (termination of the straight angle cross- 
section section) P3 of the round-head cross-section section arrives at the crevice between the rolling 
rollers 16 and 18, directions are issued by the actuator 20 so that the rolling rollers 16 and 18 may be 
moved to a shunting location from a rolling location. Moreover, when the termination (head of the 
straight angle cross-section section) P4 of the round-head cross-section section arrives at the crevice 
between the rolling rollers 16 and 18, directions are issued by the actuator 20 so that the rolling rollers 
16 and 18 may be moved to a rolling location from a shunting location. 

[0041] When a roller operates according to directions of such pressing-down timing, the original 
configuration of a coil line is maintained in the round-head cross-section section. This round-head cross- 
section portion coils around the applicable coil and the section of a winding frame 28, consequently the 
coil of drawing 5 is built. 

[0042] A control unit 32 performs same control also to the Maki pitch delivery guide idler 22. Since the 
physical relationship of a winding frame 28 and a guide idler 22 was decided beforehand, the timing to a 
winding frame 28 to which it twists around and the round-head cross-section section passes a guide idler 
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22 based on a condition is known. 

[0043] Then, a control unit 32 controls the flange actuator 26, and makes the gap of the period when the 
straight angle cross-section section passes a guide idler 22 of the guide flange 24 correspond with the 
width of face of a straight angle configuration, as shown in drawing 9 (a). On the other hand, as shown 
in drawing 9 (b), the period and control unit 32 with which the round-head cross-section section passes a 
guide idler 22 make the width of face of the crevice between the guide flanges 24 in agreement with the 
diameter of a round-head configuration. By control of such crevice width of face of the guide flange 24, 
the coil line 12 can always be certainly drawn in the direction of the right, and generating of alignment 
turbulence of the straight angle line on a coil can be prevented. 

[0044] As explained above, in the coil manufacturing installation of this operation gestalt, by control of 
rolling equipment 14, a hybrid coil line with a round-head cross section and a straight angle cross 
section can be made easily, therefore the concentrated-winding coil of this invention can be 
manufactured easily. 

[0045] Especially, the coil line to a winding frame twists, rolling equipment is controlled according to a 
condition, the part which needs a round-head cross section can be correctly pinpointed on a coil line, and 
a coil line can be made into a round shape in a suitable location; 

[0046] By the same being said of a guide idler and twisting, by adjustment of the guide width of face 
according to a condition, although the cross-section configuration of a coil line changes, a coil line can 
be drawn in the exact direction, turbulence of the alignment condition of a coil line can be prevented, 
and improvement in quality can be aimed at. 

[0047] Moreover, with this operation gestalt, since the straight angle line is formed with rolling within 
the equipment of drawing 8 , while productivity is high, the coil line has hardened. For this reason, when 
the edges of a straight angle line push one another, it is in the condition which damage on an enamel 
coat tends to generate. However, according to this operation gestalt, coat damage can be effectively 
prevented by adoption of a hybrid line cross section. 

[0048] In addition, with this operation gestalt, a rolling roller is separated from a coil line during passage 
of the round-head cross-section section. However, as a modification, also during passage of the round- 
head cross-section section, perfect control of rolling actuation may not be performed but only partial 
control may be performed. That is, rolling actuation is continued although, as for a rolling roller, only 
the specified quantity is evacuated from a rolling location. Thereby, shaping of a straight angle line is 
performed imperfectly and the original curve of a coil line cross section remains in the corner section. A 
roller crevice is set up so that the curve whose prevention effect of coat damage is the degree fully 
obtained may remain. 

[0049] The 3rd operation gestalt of this invention is explained below the "operation gestalt 3." With this 
operation gestalt, the shaping tool which has the shaping side of the configuration according to the slot 
bottom R of a stator is formed so that it may explain below. And shaping processing is performed to a 
part for the coil line part twisted one by one in the middle of a coil volume production process, and the 
circle configuration according to the slot bottom R of a stator is given. Press forming for fitting the 
whole coil to a slot configuration after a volume riser becomes unnecessary, consequently the coat tear 
accompanying press forming is avoided. Furthermore, the cost reduction by the formation of production 
process concentration can also be planned. 

[0050] The whole coil manufacturing installation configuration of this operation gestalt is shown in 
drawing 10 . The wire bobbin 50 is formed pivotable and the coil line 52 which has a round-head cross 
section is twisted. 

[0051] The coil line 52 pulled out from the wire bobbin 50 reaches rolling equipment 54. The width-of- 
face rolling roller 56 of a pair is formed in rolling equipment 54 across the path as the coil line 52. The 
thickness rolling roller 58 of a pair is too formed in the width-of-face rolling roller 56 and the direction 
of a right angle across the path as the coil line 52. The coil line 52 which has a round-head cross section 
passes through the square crevice which four rollers 56 and 58 form. The straight angle line which a coil 
line is crushed with a roller, consequently has the width of face and thickness according to a crevice of a 
roller is formed. 
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[0052] The coil line after straight angle shaping is led to the guide idler 60 prepared pivotable. A guide 
idler 60 draws a coil line in the suitable direction using the guide flange 61 of the pair of both ends. 
[0053] Both the head spindle equipment that faces each other on the same axis and has the 1st main 
shaft 62 and the 2nd main shaft 64 is formed in the point of a guide idler 60. When one main shaft holds 
a winding frame 66 and rotates, a coil line is twisted around a winding frame 66, and a coil is formed. At 
this time, the main shaft of another side carries out synchronous rotation in the condition of having held 
the shaping cup (68 or 70) equivalent to the shaping tool of this invention. Using a shaping cup, it twists 
and-one shaping processing of a coil line is performed at a time in the middle of a production process. 
[0054] Here, if drawing 1 1 is referred to, this operation gestalt aims at manufacturing the coil of the 
segment corresponding to R configuration of the slot bottom of a motor stator where the completed coil 
is attached, and a circle configuration. The radius of the periphery cylinder side 200 of the coil of a 
shaping aim is Ro, and the radius of the circumferential circle cylindrical surface 202 is Ri. 
[0055] If it returns to drawing 10 , the 1st main shaft 62 will have the periphery shaping datum level 72, 
and datum level 72 will consist of a concave cylinder side with the radius Ro equal to the periphery 
circle of the coil of a shaping aim. On the other hand, the 2nd main shaft 64 has the inner circumference 
shaping datum level 74, and datum level 74 consists of a convex type cylinder side with the radius Ri 
equal to the circumferential circle of a shaping aim coil. These datum planes 72 and 74 have faced 
mutually, the chuck devices 76 and 78 of a female mold are formed in the center section of each datum 
plane, and a chuck device grasps a winding frame or a shaping cup. 

[0056] Next, the configuration of a winding frame 66 is explained with reference to drawing 12 . The 
coil-ed section 80 (coil former) of a winding frame 66 is a portion around which a coil line is twisted, 
and has the cross-section configuration of the abbreviation quadrangle according to the coil of a shaping 
aim. The chuck sections 82 and 84 of the cone taper configuration grasped by the chuck device of a 
main shaft protrude on the both-sides end face of the coil-ed section 80. Furthermore, from the both- 
sides end face of the coil-ed section 80, the gage pins 86 and 88 for performing positioning of a winding 
frame 66 and a main shaft have projected. Gage pins 86 and 88 engage with the locating hole of the 1st 
main shaft 62 and the 2nd main shaft 64, respectively. 

[0057] Furthermore, the edge by the side of the 1st main shaft of the coil-ed section 80 is surrounded by 
the flange 90. The height of the level difference of a flange 90 and the coil-ed section 80 is almost equal 
to one thickness, of a straight angle coil line. A flange 90 has the shaping datum level 92, and datum 
level 92 consists of a concave cylinder side with the radius Ro equal to the periphery circle of the coil of 
a shaping aim. The shaping datum level 92 is used as datum level of shaping of the 1st volume layer. 
Moreover, when a winding frame 66 is grasped by the 1st main shaft 62, the configuration of both 
elements is set up so that the datum level 92 of a winding frame 66 and the datum level 72 of a main 
shaft 62 may be connected without a level difference. 

[0058] In addition, the lead retention groove 94 is formed outside for a part of flange 90 at a projection 
and this lobe 93. The lead retention groove 94 can scratch the coil lead section in the case of initiation of 
a coil volume. 

[0059] Next, with reference to drawing 13 , the configuration of the shaping cups 68 and 70 equivalent 
to the shaping tool of this invention is explained. Although a shaping cup which is altogether different 
for every **** is used with this operation gestalt, a shaping cup is roughly divided and is divided into 
the shaping cup 70 for odd layers, and the shaping cup 68 for even layers. 

[0060] odd layers - while it twists and the 1st main shaft 62 grasps a winding frame 66 at a production 
process, the 2nd main shaft 64 grasps the shaping cup 70 for odd layers. The shaping cup 70 is the 
member which it is shown in drawing 13 (c), and a cross section has a rectangular cup mold 
configuration, and had sufficient thickness and rigidity. The shaping cup 70 for the 1st layer has the 
configuration which fits in each other without the coil-ed section 80 of a winding frame 66, and a 
crevice, the 2nd layer of the 4th layer of the shaping cup 70 the 3rd layer and for the 5th layer should 
coil, respectively - it has the configuration which fits in each other without the coil after termination, 
and a crevice (the following — the same). In other words, only coil line 2 duty of the 3rd layer and the 
5th layer cup is larger than the 1 st layer and the 3rd layer cup on the outside respectively. The chuck 
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section 96 and the gage pin 98 which are used like a winding frame 66 when grasped by the chuck 
device 78 of the 2nd main shaft 64 are prepared in the cup pars basilaris ossis occipitalis. 
[0061] As shown in drawing 13 (c), the shaping cup 70 has R die-forming side 100 in the regio oralis. R 
die-forming side 100 consists of a convex type cylinder side. The cylinder side has the radius Rn defined 
based on the slot bottom R of a motor stator where the completed coil should be attached. The shaping 
cup 70 of each class has the circle radius Rn which should be given to the coil line of an applicable layer 
in the shaping side 100. 

[0062] Next, the configuration of the shaping cup 68 for even layers is explained. As shown in drawing 
13 (a), the shaping cup 68 for even layers also has the same configuration as the cup 70 for odd layers 
fundamentally. The cup for the 2nd layer has the configuration which fits in each other that there is no 
crevice in the coil which volume attachment of the 1st layer ended. The cup of the 4th layer and the 6th 
layer has the configuration of the 3rd layer and the 5th layer which twists and fits each other into the coil 
after termination, respectively. It has the chuck section 102 and the gage pin 104 which are used for a 
cup pars basilaris ossis occipitalis when grasped by the chuck device 76 of the 1st main shaft 62. 
[0063] Moreover, R die-forming side 106 is established in the regio oralis of the shaping cup 68 for even 
layers as well as the cup 70 for odd layers. However, the shaping side 106 is a concave cylinder side. 
The shaping side 106 has the radius Rm defined based on the slot bottom R of a stator. The shaping cup 
68 for even layers of each class has the circle radius Rm which should be given to the coil line of an 
applicable layer in the shaping side 106. 

[0064] In addition, unlike the shaping cup 70 for odd layers, the relief groove 108 for avoiding the lobe 
93 of a winding frame 66 is formed in the shaping cup 68 for even layers. 

[0065] Next, actuation of a coil manufacturing installation is explained with reference to drawing 14 . 
The 1st layer twists, in a preparation phase ( drawing 14 (a)), the 1st main shaft 62 grasps a winding 
frame 66, and the 2nd main shaft 64 grasps the shaping cup 70 for the 1 st layer. 
[0066] As shown in drawing 14 (b), the tip lead section of a coil line can be scratched by the winding 
frame 66, both the main shafts 62 and 64 carry out synchronous rotation, and coiling begins. And when 
the amoiuit of coil line part coils one by one, the shaping cup 70 performs press-forming processing in 
contact with a part for a coil line part to the extent that it was twisted. That is, whenever a main shaft 
makes one revolution, once, the 2nd main shaft 64 advances to the direction of the 1st main shaft, and R 
die-forming side 100 of the shaping cup 70 is forced on a coil lihe. The coil line of a single-tier eye is 
inserted into the datum level 92 of a winding frame 66, and the shaping side 100 of the shaping cup 70, 
and is fabricated by the circle configuration. A part for the coil line part of 2 train henceforth is inserted 
into the coil line and the shaping cup 70 in front of 1 train, and is fabricated by the circle mold. The 
function aligned without a crevice also has a coil line other than the function in which the shaping cup 
70 fabricates one coil line at a time as mentioned above. Therefore, the shaping cup 70 can also be 
called "alignment shaping cup." The 2nd main shaft 64 advances and retreats once to one revolution. 
Thereby, the shaping cup 70 is pushed against a coil line, and it is pulled away predetermined distance 
(number pitch degree). The 1st layer eye twists and this actuation is repeatedly performed till 
termination. 

[0067] After volume attachment of the 1st layer finishes, the 2nd main shaft 64 shunts to a 
predetermined shunting location ( drawing 14 (c)). The shaping cup 70 is removed from the 2nd main 

shaft 64. . 
[0068] Next, the 2nd layer twists, it moves to a preparation phase ( drawing 14 (d)), the 2nd main shaft 
64 advances', and a winding frame 66 is grasped. The 1st main shaft 62 detaches a winding frame 66, 
and retreats, and grasps the shaping cup 68 for the 2nd layer. The 2nd layer twists by this and 
preparation is completed. 

[0069] the 2nd layer - twisting - a production process ( drawin g 14 (e)) - fundamental - the 1st layer - 
- it twists and is the same as that of a production process. The 1st main shaft 62 and the 2nd main shaft 
64 carry out synchronous rotation. It twists and the intermediate coil (inner skin) is supported from 
right-hand side by the shaping datum level 74 of the 2nd main shaft 64. If the 1st main shaft 62 
advances, the already twisted coil of the 1st layer will fit into the shaping cup 68 for the 2nd layer. The 
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shaping cup 68 is pushed against a part for the coil line part twisted once whenever both main shafts 
made one revolution. And press forming of the coil line is carried out to the configuration which suits a 
stator slot by R die-forming side 106 of the regio oralis of the shaping cup 68. Moreover, a coil linie 
aligns at shaping and coincidence and it ranks with them in parallel without a crevice. In addition, the 
coil line of the 1st train is inserted between the shaping cup 68 and a main shaft 64. The coil line of 2 
train henceforth is inserted between the shaping cup 68 and a front row coil line. 

[0070] the 3rd layer or subsequent ones - twisting — it is performed by the same procedure as the above 
using the shaping cup which corresponds, respectively. However, about an odd number side, the datum 
level 72 of the 1st main shaft 62 serves as a foundation of shaping in other layers to the datum level 92 
of the flange 90 of a winding frame 66 having become the foundation of shaping in the 1st layer. 
[0071] After volume attachment of a predetermined number of layers finishes, a coil line is cut by the 
position and a concentrated-winding coil is completed, a coil ~ from a winding frame 66 - taking — 
outside — last ** The activity of the preparation phase of the 1st layer is done again, the coil lead section 
can be scratched by the winding frame 66, and shaping of the following coil is started. 
[0072] As explained above, according to this operation gestalt, a part for the coil line part twisted one by 
one is pressed in the middle of a production process with a coil volume using a shaping tool, and the 
circle configuration which suits the slot bottom R is given. Since the coil line of each train is pressed 
according to an individual, the big force for shaping is not needed. Since circle shaping is finished in the 
middle of the coil volume, it is not necessary to carry out press forming of the whole coil at an after 
production process to the rolled coil, and damage on enamel covering of the coil line accompanying it 
can be avoided. 

[0073] Moreover, with this operation gestalt, a coil volume and circle shaping are conventionally 
performed by one production process to a coil volume and circle shaping having been performed at two 
separate production processes. The shaping cup has achieved two functions of the grant of a circle and 
the alignment of a coil line to a coil line. A production process concentration-izes by this and reduction 
of a manufacturing cost can be aimed at. 

[0074] In addition, other configurations may be attached although Circle R was given to the coil line 
using the shaping tool with this operation gestalt. What is necessary is just to establish the shaping side 
of the configuration according to the slot of the stator of an object with a group in a shaping tool. 
[0075] Moreover, although press forming after a coil volume riser is abolished with this operation 
gestalt, as a modification, it may leave this press forming. By performing shaping processing in the 
middle of a coil volume as pretreatment, the big force is unnecessary at the press processing after a coil 
volume, and coat damage is also reduced. However, this modification is disadvantageous in respect of 
calling it production process concentration-ization. 
[0076] 

[Effect of the Invention] As explained above, according to this invention, damage on a coil line can be 
effectively prevented about the concentrated-winding coil using a straight angle coil line by making a 
coil line cross-section configuration into a round shape partially. 

[0077] Moreover, according to the coil manufacturing installation of this invention, a straight angle line 
is formed by rolling from a round-head cross-section strand, and a straight angle line is twisted around 
the volume-ed attachment section as it is. By twisting and controlling rolling equipment according to a 
condition, a round-head cross-section portion can be arranged in a proper location, the concentrated- 
winding coil of this invention can be manufactured correctly and easily, and improvement in 
productivity can be aimed at. 

[0078] Moreover, according to another mode of this invention, press forming after completion with a 
volume becomes unnecessary by [ to the volume-ed attachment section of a coil line ] twisting and 
giving a circle to a coil line using a shaping tool in the middle of a production process. Since damage on 
a coil line coat is prevented and-izing of the production process can be carried out [ **** ], the 
improvement in productivity and cost reduction can be planned. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is drawing showing the concentrated-winding coil made by the coil line with the 
conventional straight angle configuration. 

[Drawing 21Tt is drawing expanding and showing the section instead of the layer of a coil line. 
[Drawing 31 It is drawing showing the motor stator to which the coil of drawing 1 was attached. 
[Drawing 41 Since the slot configuration of the stator of drawin g 3 is suited, it is drawing showing the 
coil with which press forming was performed. 

[Drawing 51 It is drawing showing the concentrated-winding coil of the operation gestalt 1 of this 
invention. 

[Drawing 61 It is drawing showing each part cross section of the coil of drawing 5 . 

[Drawing 71 It is drawing comparing and showing the conventional technology and this invention about 

the cross-section configuration of the crossover section of the coil of drawingj, . 

[Drawing 81 It is drawing showing the suitable coil manufacturing installation for manufacturing the coil 
of drawing 5 . 

[Drawing 91 It is drawing showing the function of the Maki pitch guide idler of drawing 8 . 
[Drawin g 101 It is drawing showing the coil manufacturing installation of the 3rd operation gestalt of 
this invention. 

[Drawin g 111 It is drawing showing the configuration of the concentrated-winding coil manufactured by 
the manufacturing installation of drawin gJO . 

[Drawing 121 It is drawing showing the configuration of the winding frame used with the equipment of 
drawing 10 . 

[Drawing 131 It is drawing showing the configuration of the shaping tool used with the equipment of 
drawin g 10 . 

[Drawing 141 It is drawing showing actuation of the equipment of drawing 10 . 
[Description of Notations] 

1 Concentrated- Winding Coil, 3a, 3B Slot Applied Part, 5a, 5B Coil and Section, 10 A wire bobbin, 12 
A coil line, 14 Rolling equipment, 16 Thickness rolling roller, 18 A width-of-face rolling roller, 20 A 
roller migration actuator, 22 Maki pitch delivery guide idler, 24 A guide flange, 26 Guide flange 
actuator, 28 A winding frame, 30 A winding frame motor, 32 A control unit, 34 Rotation sensor, 50 wire 
bobbin, 52 A coil line, 54 Rolling equipment, 56 Width-of-face rolling roller, 58 thickness rolling roller, 
60 TheMaki pitch delivery guide idler, 62 The 1st main shaft, the 64 2nd main shaft, 66 A winding 
frame, 68 The shaping cup for even layers, 70 The shaping cup for odd layers, 72, 74, 92 Datum level, 
80 The coil-ed section, 100,106 R die-forming side. 
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[Drawing 111 
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